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Abstract of KR2001 Q007387 

PURPOSE: An ink ribbon is improve a read reliability and a preservation characteristic of a 
sensor mark part by including in the sensor mark part a first carbon black of a specific or 
smaller average particle size and a second carbon black of a specific or larger average particle 
size. CONSTITUTION: An ink ribbon(1)has yellow ink layers(3Y), a magenta ink layer(3M) and 
cyan ink layers(3C) formed on one face of a ribbon-shaped base(2). Sensor mark parts(4) are 
formed between the yellow ink layers(3Y) and magenta ink 1ayer(3M) or cyan ink layers(3C). A 
back coat layer(5) is formed on the other face of the base(2). The sensor mark part(4) contains 
a first carbon black of an average particle size of not larger than 30 nm and a second carbon 
black of an average particle size of not smaller than 270 nm. 
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ah^ ^3a|- ?|» «.fls ^Aff^ai sicK o|E'*f ^-tfg ^Sa^ 04^*1 o S g^sfe 3^1 £f^# ^41 



Afg^icK AiiA-j aJ-H^f °!3§€- Aj^ ^o| B*J ^ feSL (translucent density)-^ l-^WPI nfl-g-oil. °JH a|£-i- 

hbei°] Ay A-j ojf s\n a^sife?aoi a?a^. 



SB^S} AHjAj^ (EE— ) ^J*/UA|-Stt ^ 5yc|-. 



S-^S JE^I S 13f 20||A-f t ^Dfgaj AiiAi^ filA-1 ah3 (11)7h ^^^! ?J3 -|^- {10)S] cHg§|.£s °|a|^ (I2)fi[, 



VlMoWM-'B ^S 2 ! 1 (12)4- ^A^rH, c| 4] 2 (l3)o| s\n ^sgcf. ^ 1 oil Mb^ ^^F So/, (12)^N 

^ M! A H D ^a o|fi|fij gqoi|AHo| oj a ( 10 )# ^n[^|ci ( 13 )o]| ^©^cf. zl^l4, $\*\ n[a. 

£ 3 a 4o]| u|.E|-tfr affif ^W^MM a-MolW=, ofH (11)0[ <ya (io)^l (io)s| 

^yofi ftVAfa {14)71- u||*[sioj Sia. {12)^ (13)-E a^f ei^Jff (14)011 qjftstai b«*|E|cH ga. do)o| 3 a|-o| 

m- m^mn £i^h d2)sf- (i3)-e- A-f^. ^-j-i a^chi ^i^^ick 

n^HS, ^3|-/HU|-^o| A[iAlo| (I2)xr ^AfSKH, 0| (14)CH[ o|tfi ^rA^^ {l3j0|| 

£ 30|| L^l-tf «W ^0|, "^S^ (12)^^ {UA-1 DfH (11)2| 0|S[SLl g^^A-i^ oj 3 ( 10 )g *^Oj ^A|- 

& {14)0(| P-; ^\ W-Aj-Slol, ^^i-? (13)0l| ^gSjCh HBjL-^ Ail A-j (1 1 ^ ° X^ko^ ^%-~J. (12)M¥N # 

fircK 0|Bi?l ^'P^, ^-^/^A|. ^'EH AflAi-^ Z|^o| A^iAi □ j-3 (11)-^ S#*rcK 
All A-( o [ Ail AH (11)^ -M^lt^r ^HAH 0^3 (11 )g A}^^o^ ^ oj^ 
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na^K $\M cj-a (11)01 li° ^tff^ei. gg. a|g (iO)o| *j-7|7} xi^s]-^ gy, £Ui d^b (n)cj o|#n[ «^stfi 9}^ ^3. el|s 
(10)^1 ^|o« &^0| 7Mfl*jHS S § fi ^ 21 ch 

o|Bie}«*f|s| oj{ ah, Aiui (11)5 ?j3S^F M# a* 2 ^ omei 2doi «HiH^ck ^ t 

SEelK ^/tfAf gEfj AjlA-Joj g «= AilAj f 11)^-1 2^ ^#0] ^ g^, (13}S *K^Ef (1 4)0t| Sftf| ^X! Ajj 

AH DF3 {11)S| *l*jo} 2£ H gofl bjAfSl ti^Oj, A*] A^ £Ui (U) 0[S|a| ^HsL 

^|ah (11)o| S««l 2l±l£l*1 ga. a|* (10)31 fl*|£f oj^y, 2SS ttSflch 

asx»s An A-f aj-H (n)oj £c ^ *M4^# ^ AjjAH ahH (11)£| ±m *a||2| *I*|£N ic§< 



ziB-f°.^. t &pi ae*«*oj ( * u-ds] ^jA-j ^#ch; cjifj- Aj^i£7f- sji flan 



& ^-HS S|*H 7[A{f, 7.|AH°f Er ^ JE*J ^Oli «.«JE| gHg, 7j*J|°] A^j = g 

A1JA1 ^ a^[ 7|Jgs| ^ yof! S^i-Ei ^ S*^, ^7| AjjAi Ql-H^Ha H*f- «|g0| 30 nm o|^°J *||1 

^ c}-^ ai^-g 7|aH, ^7 1 7|aho| oh ^ ai-oj 93§, a^[s| ?j^go[ g^jsi ^ 

?\ t?AH ^^o^, A^j £jAi o|-37h nl-g- 950 nm^l ^1 cfl a 45°&fAh#0| 30% o|^£J, ^ 

£ 6 3! 7-B S ^0^1 EXfS §3 Slg-al AHaj^ ^A|E^°t^ 7H^?J S^^L, ZlS) ^?AH^ LfE^Lf. 

em (D-£- afMg 7|aJ) (2), a-4( (3Y), Qf^Bj- 0^3* C3M). A|gf gjHS (3C}# ^7[o| ^ ^jag (3Y), ^f- 

?J^t {3M) SI A|oj oj a g (3C }- ( 2 }o| S cj Af-oil ^AHsjcH, 7jXfl (2)S| ^^£1 ^ IS aj^| ^ah^jji Ap|o| & 

C J3S (3Y). af^e^^S (3M) ^ A|£f (3C) A^|of| AijA-j nj-^ (4) % 7|AK (2)a| cf-^ ^ fi°J ^0J! ^^^1 

7[aH (2)^ ^ Si^ S3. ^1^^ 7|7fl^ Afg^ 4= Si^ ^J^f^l ^A|£| A^IIP.| A|£s. ^ ^Cf. 7|A[| (2)^ A|-§ 

m, gaio|aiH ^ o[^i£ ^^of ^^ch. 7|ah (2)bi ^m^B *m^m^ 1 /mt lha[ 3 ^ 2 m 10 

&7\9\ §AJj ojag- (3Y), aHaEl- ?JH^ (3M) A|o h oj 3& (3C) U*s*m 

ot^n, ^lorS-^l, £.^a^t-fe-^, ^Elfi^l ^ H|a.[^-o^7j[^ ^ Sixr ^a|sj ^^ ?[r ^ajj oja# (3Y)oi| A^ 

* 4= Si^h. S^l ^S^l r^o/5E£ 7jo|lfS S^q a|n|E]H (Sumitomo Chemicals, Co., Ltd)A^^ a|£K^ 

"ESC-155" (^S^)7h2i^K 

Oj-^Tfl, et^H^^I, ^EH^| S||^^A[m=j7H^ ^ <219\°\ -gA|Sl □ ^ E|- g ^.7 F □ ^ (3M)0i| 0] °H A^^ 4= 

2itK a^Bj. ^^«! Ofl^^ ^|o|^^ ^!Lfu| £|o|q^A^^ A^hsj^ "ESC-451 11 (^^)7|- 

ei^B^I-^^l, M-^i^-^Tjj, SgEj|^A|gq o^7j| EE-^ Z.^nK-d^l^^ ^ ^ ^xisj A|o h <gg_j\. a[o_V (3C)cH| q 

m A^g^l ^ °icK a] oh ^Roj o^lm^- Ai5L-^ (Sandoz)A^^Bi Ajgh^i^ r, Ai^ #^ {Foron Bleu) SR-PI" (^s^)7|- 2i 
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H^Mlfe -TtEM-lI 4 s S^l S3 ?j3^CHi CflSfl SjXK ALg.-]^- olcfo| =^x| x|j^ *i|=E-i! 4= Sic}. ^ ^JA|EH^ 

ahiaH (4)^ S3 S}3o| 30 nm o|S|-©] xi f 1 ^ ^ ^ sjg 0 | 270 nm o|^of ^ 2 mn, 3J x|| i 

¥r2\o\iM ^'Qi "^3 "gjxf WHsj *jQ\& (TEM)# #efj ?_:^ A|H*i a[*| 100^H o|ai-b| 

^J x r ^^o| 30 nm o|^^ S^e SAH nh3 (4)s| -f^ S^a^IS-M, ^3 £jx> *Jgo| 270 nm o[^o[ ^ 2 ^m. 

»®l ^5*1 EE« xil^e-s^i -fl*)-aha- (4^| -s-^ojj ^A^.^. 'Ai[3-^D} r ^.^A-j 'Qj-H H)cHI ^5 g*t -^ol 

30 nm o\*[°I *|1 ?\*r WA'A ^3 *ISo| 270 nm o|^o| *\\ 2 =4B »TfA|fi ©s.*| ^ c[b. {4}£| ^ fe-E 31 2 

^o[o| *jfm 7h£ *lf1 ?K& A}g.^ t ^ ah a^H (4)£| *lh ?|-E a hen ^ 

S| ^isjoj oilste Q|SH|A| ?flo|S- ^itBlio]^ [Mitsubishi Chemical Corporation)A|- #8508, #9808, MCFB8B #44B 

(^ag), (CABOT)Ah ^|a.of BP-800, BP-L S REGAL-660 ^ REGAL-330 ?l|n|»2£ SnfM (Columbian 

Chemicals CompanyjAj- xi|^-o| ravEN-1255, RAVEN-1250, RAVEN-1020, RAVEN-780 Si RAVEN-760 (-^JEB), SI cHl^^h 
(Degussa)Al- Kf|-g£l iE^^J^.-55 (Print ex) t H£!^]^-45 SJ SB-550 5=»aE:K 

tdf^^Tit-^, SJ^r ^§'o| 25 nm 0]^ojcK ^r^ M^l ^xh^i^oj c-{-5> Mo| 

A| AjjAi Df£i (4)S| mjif feOj-S^. lBjL.j r ojXh ^j^Of XfU^lTij ^-onj^ 7 ^ ojxfe oj o^^q] of 

cK zte-j^M, ^11 SAr^jg^ 15 nm oi^°E ^o| =e~y u^sj-cK 

^|Ai o}a (4)a| Ml 2 M^^-^ Afs.^ ^ Si-b M^l^l ^l^eJ ^|^ W^u\2} H u \^ 
MT (Sevacarb; 4fa.S)Bf O ?h^H (CancarbW *H»SJ Ajq^ MT (Thermax; &SS)7r i^^K 

-iSA-J n|-a (4)0(1 ^fel n'2 M^CH! EflftflM 3\-¥r M^^t uff^l-b ^i^iZ^. 70:30 Lf|x| 30;70O|cK #^oj Hf 

70 3 Ai| 2 7^ #^^| _2o^| tL|-Bf iJ-i^|[j| i o.^ /i| A| of-H ^A|-g-S ^^[ZJ^K ^ r d^l, 

^[2 tdpr 70 ^if-¥-^^ 3^. ^ M^^! ZLOjJ ^^-]d^ ^.h^o^ aisa^ (4)?-l ^ 

ScK ^ s x||2 M^<H| cHEf 311 «K£ftfpf 70-"30 uf|x| 30:7C^ ecJ, (4)£j ^ ^aj-a^IH n 

A|, Sim^l ^=X| °i #E}cH[^B||= % ^-^^.9..^ oW|Ejo|^ ^pdB^0|H^r of[^q|^7 r ^tf s 

Aii ah d(-h (4) mollA^ XHH ?Hel M^i^r-:f2 >4|o|| cfl» a«t*{|8| u| (PB «I»)feHt»fi|^|fe 0,5 lHx| 3 o|cK 9 fl|2 ?r 
& PB tJ[^o| At ? j go) of^^J jiff ^ o|. g ^ 0 | ^fcA^-x p SElF a^oii^ ^ ojct. 

yH^o^lu, ^Aj Q}3 {4)^| 0,5 ^ Lf!*f 1.5 /^0|izK Ai| AH n|^L (4)^ ?^|7 r 0.5 /an □I°}0|>p4 3 *m^B{ g< ^| 

Sfe afl, ¥^f)7r 1.5/miO[^o|fl ?-Jfi el|^o| g-7|aa«-A[ ^lA-j D|-H (4)H| S#o| ^^J^K 

^j^^Cf-E!, ^flA) Df^ (4) Oil Ljj^Aj-g S^l-tt ^ Si^K Cf^.^ O|4lA|o|M|0|^7f AjjAH Qj-B (4)CK| S7|-h| 

a|-^ 100 ^o\[ EJj^H 20 l||5<:| 100 g^sl §7hoh^ ^of gs^| ofHlofl, o o|| £L)-ah fpj ^| 

el-Jg. iJte-b) ^#A-;]^ Aij ah n[3. (4] oil ^ SicK 

^'H^ (5)^ ^A|# ff^o^ 7 |XH (2)2J ^Oj| gAH^j oyoj 3 EA {5 )^ oj H a[S. A^offAi D}^ 

# #XJA|^ oh^si-Tll ^^^^ ^&cK 

SE^h g-^l SJC^E-^) g^llf 5§§ [5)o|[ 4'7r^ ^ Sick H H ^ (5)0|| ^#AH|# ^7}.^o^ 0,3 (l)^r 

g 5|| = A r 0|S| Dh^# ^A|^ gjj^ A^|AiS| oj^ EL|^o| -|HAH.^ ^^^Ck ^ Af-g-^ 4= ^ S-^^ ^^1=^ 

±E^J£fl0|^7r Ai^k yH°j {5)CHJ g^^o^At] aj-o{|AH oj3 ^sg uK^» tfc^Al^Jc:)- 

^ f ^|^, ^a]0f^A| O |-Li|O|B7h S^WmAi A|-^ 4= ?iCk 

H- a-gcHI cc r ^ (1)21 cfB ^Mn^MM, flAi o|-a [4}^ nf^f 95 nm^l ^iofl cl/ffi- 45°^ L Af#o| 30% o|SK>[cK 95 

nmS-l *±0\\ cut!: 45*^A}§o| 30% o|^oj [4)-^ ^a^o| ^oj^ H^el^I -3AH7l-^e aB§ ^4J^| S 

4= &^k ^, 0|Bj*h 41 AH DfH (4)# ^UltF ?JH £|S ^# S^f# a^:A|a o^Atj ^^6h?i[ ^ 2i"=k 
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AjfAi (4)2.1 am 95 nm^j *M cHgh 45"eW-#* 30% OjS^ 3^ QM ayn {A) M]o]| fMfg fq^l g*h*IS^S 

M ^g 0 | Ej^o^^j AJ- 7 |0j| ^^£|5io Lfi »B&#7|S] £J A| e[| «f o s S|| £UE| £ ^ OhM □! , g W«<N g^0|[A-| ^0]^ 

eH*| m-a* fieMS ^ 81 e+. * W«<HI "hE- £Ja| NftfHWfe, «W *r£l (4)7F 7|*H [2)s| ^| g*| gag ga. &l 

e« oss.-MasFa^iaf. ^eoii ^ae^oi a ^ ^ 0 ], dj-h urn 7|xh a« a« uh*!^ i&t st^k 

ttS oil ffhg. S3 e|^£] cK*a| A|S# xi|^3I nfa| ah^ # ^7|^. {}o| ^So^^K 

<^jA|0fl 1 u^oj CC^ ga. 5-I-& A|^o| ^U-j D |. 3 _ | b J| S ^ah oj n.g ? □^E^o j ^-g i % A[o> gaSoil CH^H Sh7[0|| *]f 

<Ajj^ ■o^g- jjflojH>oh7|0f[ JHjAj^ affif *«'S** M SMbalJ mil I) oil 'tj^i £ JL, 4 s « "Wfc-^S. 

7 r £ 20 SBWiHylE^HnllJ-S S^MAf silSS! RAVEN-1255: §5 3^^23 ^)^|2 7|* M^l : 80 

(S0 3 Na ^ 7 | t, h ^-): 100 a.|°l^[H {Toyobo Co., Lt6.)H UR-3300) 

[#aH]QilS HB: 500 ^^-m^'- 500 ^^-<^ M ?1^> ^7[o|f x\\ Aj£j *|{j5L## l||o]| ^| ^.Tl, g 

2 A|7} soj. myf£_h c}^ i ^tf## A-l|gH| 5|§o[ 50 m ?i i^ia^Mi uH g 5!I§§ Ell^l^# ^ § 

3^1 ^7 tiHS S^oi-7| 1 AjJ.L jjcU ^7fo5-«CK 

[^*l]§£|ti|y 100 #&¥WI^!=^0| ?i|n|S- (Sekisul Chemical Co., 1X6. }M ^fl«fl S-LEC BX-55z) 

[-2^:]^ L ^^^: 10 ^S^{A[a[o|A| tijii gfJ4M (Shiraishi Kogyo Co M Ltd.)Af Jfl foj ^-£?7|- (Hakuenka) DD) 

5t^|o[e : 10 ^^[Els. n*\& ?i^^J^B| U-nW a|u|Ej= (Toho Chemical Industry Co., Ltd.)A|- Ai|^-of 5£^np^ 
CPhosdphanol) RO-720) 

S^5||0|^: 20 §if^{c|-o[-o(x[ 0120 A{|o|off a-nl-q a|n|E|J= (Dai-ichi Ko Q yo Seiya<u Co, r Ltd.)A|- H^2l ~^-\M— (Purisurf) 
A208S) 

[*n||]D||a olig nB- 800 ^¥S-¥3!: S00 S»¥[a^l]*^IO|rfcA|ofM(o|e : 50 ^g^-{u|^ gaj^eifEh ^-jrfq afnfEf^ 
(Nippon Polyurethane Co., Ltd.Mf ^^l(|o|M (Coronate) L-50E) 

< S^' 5il^a>^F7|oi| JijA|£! a>|s^^ -gM7| uHoii ^| ^gaR 2 a|^ -^oj- jn^si /l^^l 

of so HEH-i- #nfAj^ o^a#^- ^i^So^ck 

91: 100 5.|d|EJHA|.^||So| ESC-155)[^*IMa|H|y -^Ef^: 100S»-^ (B»l ^r^h 

=P US (Denki Kagaku Kogyo) K.K>|- xif#o| 3000K) 

[*aH]iHia <Hfi 900 g-^Y-^^i: 900 < □hSjEh °da§§ ri| oj M >3 |-7|o]| si|Aj^| xH gt|p| l})cH| ^| y~L, 

[aS]°|-«!Ehaa: 100 ^§f-^(^Q|££M ?(|n|« ^ l ^H E|a|E|^Aj ESC-451 ) [ ^ A| ] ^ H [ y 100 ?\ 

7\Y HB K.K Al-XH^^I 3000K) 

(-§^1^1^ 900 ^^-1^: 900 #gf^ < A l ^ ?JH^-^ ^^J^>3p|^| *j|A|£| ^7| lH oil ^Jl t S 

2 a|^ §oj cf-g. j m\^b\ ^<^oi 50 /ffnej iNt ^wgo^ A|oj. ojhs^ fiiie]M# 

[33,]A|^g^: 100 §^-(/4 £ ^ A> a1| o] #^ (Foron Blue) SR-PI)[4^I a|y ^£|^ h : 100 ^-g^ (@!^| 7|-7^ ji 
iH K.K>h 3000K) 

C-g^J^g oiil nB- 900 900 ^§-¥-0|oJa^ ( Ap js ^ g-- ^oa aH|^J b||nj ^Egs ^o|^-^ ^| 6 W 

sjcHI^I s ^§ (^^^H (LUMILER; J£&l|0j °lci^Ha[^ (Toray Industries, fnc.)A|-^|^)oj ^ ^ ^^off £3EAjg^ cfl °f ^ 

^f7h 1 £iofZ, 60 B C0l']A-i 4S A|^j- -g-o} ^^|A[7^ Ufjc^ ^e|s ^l^^-^CK 

Cll-^o^., AijAH fili^m, ij-AH oja.^^ filleiH, o}^l ?i3§§ SHelM II A|^ Oj3§§^|£l£f E| g. S £ H 7|aHP| c|^= ^ 

ESo| Zd^AT^^ Ail A-j a|-^o|| qj*HA^ 1.5 ^. ^j^A[^g r4] S h <qb_%o\\ ^M-^ 1 jSL°j 

aJ-oii AjiAi aha, §ah o JHfii c^Br oi^g oj a|o|. g a g f oj H a^I^-o^cK 
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<aja[o^S 2>$\M ol-H-g- fleiS M\3io\\ 30 fg-^^l ?F^ S^jJif 70 *{|2 ?r-^ S^fS 3^ ajsisfaife. ajaJoj) 

<^JA|ci[ 3>^]AH of-ii^ JcflHE^I 50 *11 ?r-£- M^*r 50 Sg^l ^i\2 ^ m^AM ^im £M|oi| 

<aja|o« 4>HM oh3Sfl||sls 7H[3£CHJ 70 ^-o| ^ ? ^ 30 gg-o| q 2 ?h& Ahg g ^ o ^^1^-^. ^A|oj| 

<^a[o^[ 5>£!AH n[a§ miej^ *i|=£0!| so fg¥-2) 20 SSW-sl *il2 g^lS A|-&tt JUSWjI-Je, 4 f -M<MI 

<^A|oif 6>*J|t ?F^ «a«ieh *f|a'&S 85fMA[ST E i a|e^^ RA ven-760 (a 3 ^J-^h ^9 30 nm)i 2J» 

XfS|o^fe, A fOlj 1H|- ^0| M tfgO|| CC^ g a d| £ R[ A| ^ ^ *|| =5^.^. 

<^a|o^| 7>*II1 aj^u|A| ga}^^^ oja. (Mitsubishi Plasties, lnc.)A&¥>H #8506 (^5£j*r*l£ 18 

nm)t Af S ^ *Ufi|^£r, AJA[4| 1 Jih #0| g. *pgc{\ ee|* oj5l a|*s| xil^l-^k 

<^a|o{[ B>^.A- a|-a» je||o|e 7H|^o|| 50 giWSI *1M ?r& M^*F 50 g§f^£| *i|2 ?F£- ^S^Sl^, *i|2 9^ 

?H^^^xM A|^rsj^ Therm ax-MT (S^ ^]*F 270 nm)f A»» ^1^21^, -yA|ofl 1^ ^oj ^go|| <y 

< a I Boll 1 >^A-i DFaS 0| =J EL *i|S>|| 70 §if-^SJ ?r^r #^*F 30 gD^S| *|2 A^o^ZL r Ai| 2 M *j .<=>_ § 
0>AJ*| ?>M (Asahi Carbon) AK^«&| a;^^|^ #35 32 nin)§ Afg^l ^il^lo^^, ^a|c^| g-oj ^ U^o-j 

< a | mo^l 2>^M^.A|-^Ei A|g-s|^ R e gaf 99R (3^ ^Jg 35 nm)§ a'H ?^ ^-^H^. A^g-of sffs^f Jle , AjA[q[ 2 
0|| AHo h ?J3 B|^^| A|3S AH|^Sh«CK 

0|CHAj ^f^l A|^# 5^ 3* SSrSOlI Cpff -^3^CK 

flfl, P-300 JEE'N, ftElSS^ b|°|e|H (Olympus Optical Co., Ltd>MI»fl WaWs| AiiAi# ^ H^j^ 

# riiL-J sse{[o|a^ (Sony Corporation) a VPM-P50STB#^^ S^^l^ He!S -g-Af^- a^s^cK 

qtJili (Macbeth) ^i^lM Afg^W ^nf q§^ch ^ ^£ 1.5 o[ai§ A |£§ 5££ Is^qK 

M-F- S^M a|o|E|H (Nihon Oenshoku Co., Ltd.)A^^E-j a|h^^. aj-A^o] VG-ID^jytj «j-A|-#^ ^g^f-^cK 

^*;i*jo^ 20°^^ (G!css)l- so o|*h°| fo±t ^ a|^# v*sLz} 3d^^ ge^eha^K 

S# i^SHA-j^ j ^-iJ^^ gE|g U-HI-M a|D|£| R-300 HSEfS. 100 ^ii^j gr*\ &0\\M °!±H fl^S S --r^' 

3|-°1HC4 ? ^^IN^j Aj|A^h g^oif Ajnf^ ojH E.|^SJ AHA] D|-^oj ^ojcf (A^A^h Ajj A-' nfH# Sf^ ^ ?J H 

ej^-of ^-o|g ntlW- a#^|A[ ^ AfiAH n ^ 7 |- ft-^ (-^oi^cj ^j 0 | o^J) A|^-g 7jo^ g^^^df. 

*h7|S| a 10j| A^jA-1 a^o| ^|.^ ^Mq\\ aj A | 01 | ! L[)X j 8I1 [ afJilOJI 1 °J 2S( A|^Of[ qfoh gJI^# 3G||A|3fSacK 

a 1^|A|, a?|2 M^j^j S-^ ^J^F ^(§0| 270 nm °|q}^I £L\Mc\\ is; Aj^^ ^ ^ S£ 

^ AijAi n| 3 o| - x pF Hjinsi ^ a« » ^ Si^K S 1o||Ai X1M ?|-^ M^^l @S ^^r 30 nm^cf ^ a| 

«o| ^nF ^j£7F ^, gfis-W AfiA-j QFH7F °^ ^ oicF. 

L^oil, A-ih #^^| ^JXF ^jao| 30 nm o|^Fo|ni ai|2 ?F^ ff=«^| ^jxF ^j^o| 270 nm o|ai-o| aja|o^[ i i_Ha| a°l ^_ 
^ a|^-B ^F fe£, ffl-A«o|] ah o^^EHS ^nF# ^-t ^ 5ei"2L, S^^a| A£Ai □|3L-^ ^S^I°I ?i2i--F. 

#^!^F ^2 ?FS M^0| 70:30 lHa| 3Q:70^I SB Aj A Jof 2 M[xJ 4 Si 6 BS| Af^#o: f-jiF S <3 

Hj-AfgcHiA-; □}^> x e^ ^jiF# ga^ ( S^-^Af aha^ n^-b aj^^o ^ «^s|x| ^^ck 

Aj-^I^Bf, ^ ^-goJI ^JAF ^^o| 30 nm Q|oF£! ^1 7F^- ^^^F ^ ^^o{ 270 nm o|^°J x\\2 

^5t& AjiAH a[3.?[ 5-l^oj a# oijej^. ^j^^- ^nF ^u^g ^}^a|^|_ii aiia]-I- ^ 

^ — El N ^F AF^i]^ ^? Sg^A| AiiA^ a^o| = X | 7 j. e = 0 | «|-aj^cF. 

^Ssf ^S-S ^[1 M^^F &^-H|go|" 70:30 30:70^ tUi ^^| ^x-)*f- ^nF^F ^ cHxi 0 | 

C F. 
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fOPRIS(gJm^Se) HI 01 XI 8/12 

e«¥(saaieh?iDias »*M>4*ii»ei m\uw=* mt: g*i-*ig 350 ^t^f js^i^N^-s^i^m tso 3 Na ^ 
#g ^!^^>^pich[ n+m *Ha§-g -g-^Pt mm t^i am, 2 *iy M ^ c i 8i ^i^^i ^go[ 50 

Ssif -S-^IUS5LM| Bfj°4 5E§§ *i!°JH# flla^si, E^S^Mfe «HE* iiilSJM^ JES»K7| 1 A|Zj-*joj| #7 

[^*im&l u iy *E|»: 100 SWW'^ol n°m Si*M a|a[E[=Af S-LEC BX-55z)I»*MI]S-«Bft: 10 §§¥W^f 

OjA| Ti JH 2.|n|EJ = A|. *l$oj DD)S^^|0j^: 10 §lf¥(J^S: Zi^MS-l &BrM a)D|E|HAf 3l±Z\ 

RD'720)£^SHO!M; 20 #BW(c*o|-o|*| Af[o|oH? ^sfu) ajof e| =a|- *||.soj = £|aH = A208S)[S°H ]o]| § cH|§j Jflg: 800 
800 ^^¥[S^WI]S5.|0|^A|o|-MiO|H: 50 fS^WS »aj*«e &B|.uj B[o|EJ=At X||*oj .s^LflOfB L-50E) 
0 dd§-| mi^iH >^|oi| jq|A|e xflM^S S«PI MI oil W^l tfi, 2 a ; ^ gel-jaw* j Afl*a| xjg 

0| 50 w?l IJSMS -g-i|-A[^ o^Mf 0 0 3g§ ^IZE^acK 

[35.]*^ 100 SSW^lSH Til olS- S«fM B|a|E|=Af *fl = of ESC-1 55)[^*1 ]gE|U|y ¥^1 H*: 100 £S!*I 7^7r 

•¥ 3- ^ K.K.Ai- X||fi3 3000K) 

[»°H]DI|g =H|g ?iie: 900 #g¥S^?2: 900 Sg^ <°H!!E|. g ag§ 31 SJM > spiofl *||A|@ JHS-^-g -§-5f|7| Lfjofl *M ^J2 t 
Sfo[2 2 a|£} ge> iaHjft c^, ^U-## ^S0[ 50 ^n-ei S|e-)# #^a|^o^ Q ^ E p oj H *.g 2||oJ^# *|3E*|-£cK 

[gsjnttiei- 50 §g^a|£££ a|c[E|=AF a[|.g°r ESC-451)[^|]»a|B|y ^£[#: 50 ^^-^ (E!!»l 

T JIJH K.K.M *f|§£! 3000K) 

[^- a f{]oflK oflg 7fl£; 900 g§=^#¥-2!: 900 < A|£f « >*F7|CH| SflAfg Midi »*! BjI, S 

2 A|a go]- JZj^, /■flgS! *|£0| 50 ^ 9! §^A|^o^ Ajo| ^|^^QK 

[BS]A|aaa; 10 o ^^(itZZiM see- m^- SR-Fi)[4**l]Saifci|u ^e|»: 100 SSW* (a»l 7\?W K.K.Af^lS 

£J 30O0K) 

[^H]Pill! n^' 900 900 g&^oloiM, ^ *1|2=£! «HS 5Ig§ ^ 5 # 

a|cH|>iEils 1M- ial|o| eic^ = E|ZE °j^Af ^ ^ s°jo| >j^A n}|o( j^^|7F 1 s|£^ istfl-ia, 6C J c 
CHI AH 48 A|7} g^A|^ hh^ Jlf^^cK 

Efoii zi^a;^§ ngo| ^pJ-AiA-j n|.ao|| ^shai^ 1,5 mx ^^a|^° ^ S.-B ^^^^i ^H^a^ i.0/«i7f EfiSKH 

Ai-of{ ^ah nja, ?JH§, nraeh ^ A l3 ^ °jH *m°l-^k 

<^A|oj| 10>-£!!A^ Kjz!= ^|5EcH| 50 #gf¥^! >H 50 ^¥^l ^12 A|-ge_f- ^fsf^Ti-^, ^a| 

011 ^o| s ueoil k» Q J5 £[-&s| A|g-= xil^^ch 

<H|iilCH| 3>A1!AH ot^§ 60 S^fil fl|1 40 ^S¥^| S^j-g Ahgth ^# »||s: 51-jl-fe, ^A|oi| 

9Sh uo| e ffl-goil et|b c da s|Ss| aihs ^l^m^cK 

<y|no 3 :i 4>&m = 70 ^©¥£1 ^1 m*3o ^S¥^f n\2 n& a^*- ^# ^isi^a^ r ^a[chi 

^i^a a|^-^ ^ nm oj ^oj| ciia4s*aA|.fi ^at s^chi chs« ^s^s^k 

^S^-^I^H, P-300 SSEJ, §§J^ iEj^^M a|o[E|=Af. Jii^^j y-Ah§a| ^\M^ Zk= £9^1 r^H sM5i|o|^A^^.Ei 
VPM-P50STB^°^ 53^^ ^iSh ^1 A^^ch 

ffW 950 nm^| ^ch| q|» 45 d ^a^# 9 A I Sfl-H (Otsuka Oenslii Co., Ltd.)A|-^¥N a|^^- S^^^l 

MCPD-2000^^ ^S&l-^.cK ji S -p-81480ilAH «W n^S 950 nm^l gJ0|| q) *} 45°^A^S 100%-g. 

^ a|^^| ajah ^q^4«J ^Af#§ ^§3|-«ck 

e«S*S0|| ^SHA^, BSfi fi-Elft |}IM BfD|E)HA^I p-300 =BB1£ 100 Dfjaj 07T| A^|Ai £lifl £J^^iIL 
^£^, se^sj ^A-i?r a^of| ^nfl*t ?J3 ^f^ £ l ahB^i (AifAp^ AfiAi nh3# 4= Si^ Jif^^^. 

£J^-0| ^0)# £J-^ ^Hld-fei-). S*£jA| ^ AjjAi D|-H7^ (gO|#o| ^Ajo| 0 gj) A|g-g- s ^^^ S ^cK § 

ft S^5E^ ccf| HS^al ^Af« AijAi °Bt ^nH^7| *j5=l| 2^of-a^. 

ep|s| s 20J ahaH n^sl ^^o|[ ccf-e ^A|o=f 9 ?J 10^^ v\JR0\\ 3 °i 4 s| A|goj| q^th ^A|3^cK 

20ijA-| JZj-^h 950 nm^i ^J^l c||«- 45"t^«oI 30% 0|*|-£| a|^0f ^^s[a| ^ -^iaH □H-^ gj&i|^o s ^ k ^ Si 
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